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Purpose: The Dutch Lung Cancer Information Centre launched the
Web site www.longkanker.info in November 2003. The purpose of
this article is to describe the launching of the Web site, its devel-
opment, the type of visitors to the Web site, what they were looking
for, and whether they found what they requested.
Methods: Supervised by a panel (pulmonologists, patients, commu-
nication specialists), a large amount of material about lung cancer
has been collected and edited into accessible language by health care
providers, and the Web site has been divided into special categories
following the different stages that lung cancer patients, relatives, and
health care providers go through during the illness. The Web site is
updated regularly. Search engines have been used to check the
position of the Web site as a “hit.” Pulmonologists have been
informed about the founding of the Web site, and all lung cancer
outpatient clinics in The Netherlands have received posters, folders,
and cards to inform their patients. Visitor numbers, page views, and
visitor numbers per page view have been registered continuously.
Visitor satisfaction polls were placed in the second half of 2004 and
the second half of 2005.
Results: The Web site appeared as first hit when using search
engines immediately after launching it. Half of the visitors came to
the Web site via search engines or links found at other sites. The
number of visitors started at 4600 in the first month, doubled in the
next months, and reached 18,000 per month 2 years after its launch.
The number of visited pages increased to 87,000 per month, with an
average number of five pages per visitor. Thirty percent of the
visitors return within the same month. The most popular pages are
interactive pages with the overview of all questions to “ask the
doctor” at the top with forum messages, survival figures of all form
of lung cancer, and information about the disease. The first satis-
faction poll obtained 650 respondents and the second 382. The
visitors to the Web site are caregivers (57%), patients (8%), and
others (students, people fearing lung cancer). Of the visitors, 895
found what they were looking for, and the satisfaction is the highest
among nurses and caregivers (91% and 95%, respectively) and the
lowest among physicians and patients (85% and 83%).
Conclusions: Given the number of visitors to the lung cancer Web
site, it can be concluded that there is a great need for additional
information among patients and caregivers. The launched Web site
www.longkanker.info has reached its goal of providing a depend-
able source of information about lung cancer and satisfying its
visitors.
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In this day and age, it is inevitable that patients and theircaregivers look to the Internet as an important source of
information. This information is regarded by patients and
caregivers as complementary to and not as a replacement for
the consultations with physicians.1,2 More study is needed to
find out how this complementariness can be optimized. De-
spite careful and extensive information given by physicians,
patients and their caregivers still seem to have a lot of
unanswered questions once they get home. There is a clear
need for additional sources to obtain information after pa-
tients have left the doctor’s office. Web sites dedicated to
making good information accessible in specific disease areas
may play an important role in this.
As shown by several references in this paper, the
Internet is a major and growing source of health informa-
tion. Everyday 12.5 million searches for health-related
topics are done on the Internet. In 2001, one third of
Europeans used the Internet to get health information.3
Since the early days of Internet use, mainstream providers
of health care information have often initially been slow to
develop sites, whereas independent organizations and in-
dividuals are quick to offer health care information and
products of varying degrees of quality, honesty, and safe-
ty.4 For many disease areas, patient organizations exist that
provide information on the disease, treatment, and other
relevant issues and advocate on patients’ behalf.
Of all common cancers, lung cancer has the worst prog-
nosis. The 5-year survival rate for lung cancer patients is less
than 15%.5 In The Netherlands, it is 10% to 15%,6 with the
annual mortality rate exceeding the mortality rates of colon
cancer and breast cancer combined.7–9 Every year in The Neth-
erlands, more than 9000 people are diagnosed with lung cancer.7
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One would expect that for a common and serious
disease such as lung cancer a strong national or international
patient organization would exist; however initiatives to start
this have just begun. Remarkably, physicians and survivors,
not patients themselves, start these initiatives. Apparently
lung cancer patients do not have a tendency to organize. This
is most likely due to the poor prognosis, the high morbidity of
lung cancer patients, and the relatively older age of the lung
cancer patients. Of all 5-year age cohorts of patients with
lung cancer, the highest numbers are found between ages 60
and 75.7 Regarding these age groups, it is unlikely that, in
general, they have sufficient skills to use the current elec-
tronic information sources and therefore are dependent on
people, like their children, in the direct environment with
more experience in the use of Internet.
Before 2003, it was difficult for patients and caregivers
to find easily accessible and comprehensible information on
lung cancer. Although there was ample information available
on the Internet, it was difficult to assess whether it was
up-to-date and reliable. Moreover, most information was
in English. Therefore, the Lung Cancer Information Center
(in Dutch: Longkanker Informatie Centrum) was launched in
2003, with its first important action to establish a Web site
providing up-to-date and reliable information for lung cancer
patients and their relatives. In this report, we describe this
Web site and evaluate the experience obtained during the first
2 years.
METHODS
The organization has invested considerably in forg-
ing relationships with pulmonologists, as they play a
central role in the treatment of lung cancer patients in The
Netherlands. The initial support for a patient organization
among pulmonologists was measured beforehand by a
questionnaire. Of the respondents, 97% (n  29) indicated
that they would find a Web site with completely accurate
information for patients relevant.10 Pulmonologists are
continuously kept involved in the organization through
seats on the board and the advisory committee. Other
participants on the board and advisory committee are
laypeople, including patients, and communication special-
ists. A pharmaceutical company provided a grant to cover
the start-up costs of the organization. Additional sponsors
were attracted immediately to avoid the risks of single
sponsorship. By the time that the Web site went online, the
organization had a total of eight sponsors. The agreements
of the sponsoring are fully in line with the organization’s
sponsoring policy that was derived from the policies of the
Long Term Medical Conditions Alliance in the United
Kingdom.11 There is no pharmaceutical representation on
the editorial board or advisory committee nor any influ-
ence on the contents of the information on the Web site,
new topics, or source of information.
A large amount of material on lung cancer was col-
lected and edited to be made accessible for laypeople. All
information was written by an experienced pulmonologist
(J.F.) and reviewed by Dutch lung cancer and communication
experts. Changes in information go through the same process.
Except for the professional secretary, all people involved in
the board of the foundation and the advisory committee are
volunteers who receive no income for their efforts. The
information on the Web site follows the stages that lung
cancer patients and their caregivers go through and the
questions they elicit, such as the following: What is lung
cancer? What diagnostic tests are used? What are the treat-
ment options? Should I choose treatment? What to do when
the lung cancer cannot be treated anymore? The Web site is
accessible for people with different levels of education and
interest. Related to type of information, a few layers were
built in to enable specifically interested people to get, with
somewhat more effort, the required information without over-
whelming others with too much information. The medical
information is based on recent publications and guidelines on
lung cancer. This is regularly updated. The texts were written
by pulmonologists, nurses, and others closely involved with
lung cancer and revised by the board and advisory committee.
All pulmonologists and relevant medical associations were
informed by mailings about the foundation and the Web site.
Additionally, all lung cancer outpatient clinics in The Neth-
erlands received posters, folders, and credit card–size cards to
give to their patients. A service directly related to the Web
site was the possibility to ask questions online to a pulmo-
nologist with specific interest and training in lung cancer.
The Web site has been registered with all relevant
search engines. The number of visitors, number of page
views, and the number of visitors per page are recorded
continuously.
In the second half of 2004 and the second half of 2005,
a visitor satisfaction poll was placed on the Web site for
several months. To prevent bias as much as possible, one of
10 visitors at random was asked to participate. Questions
related to type of visitor and whether the information sought
was actually found had to be answered.
RESULTS
Immediately after the launch, the Web site appeared as
first hit when Googling “longkanker” (lung cancer in Dutch).
Visitors
In December 2003, the first month after the launch,
there were 4611 unique visitors. In January 2004, the number
of visitors increased sharply to 8500 and then remained stable
for several months. It subsequently started to increase again
to approximately 12,000 per month and continued to increase
to approximately 18,000 visitors per month after 2 years.
The number of page views increased to more than
87,000 per month. The average number of visited pages per
visitor remained relatively constant at approximately five. By
comparing the number of unique visitors with the number of
visits, it can be deduced that more than 30% of visitors
returns within the same month.
Top 10 Visited Pages
The interactive pages are the most popular ones (Table
1). At the top of the list, the pages belonging to the “ask the
doctor” service can be found. Here patients’ and caregivers’
questions are answered by a pulmonologist within 48 hours.
Linssen et al. Journal of Thoracic Oncology • Volume 2, Number 9, September 2007
Copyright © 2007 by the International Association for the Study of Lung Cancer814
On this page, an average of three to four questions per day are
asked. At this moment, more than 1800 questions and an-
swers can be found on the Web site. The forum, where
visitors can exchange experiences, is well visited, but only
after 1½ year visitors began contributing to the forum on a
regular basis. The general information on different types of
lung cancer also ranks highly. Noteworthy is the high ranking
of the page on survival figures. This page is deliberately
placed on a deeper level (to allow people to make a conscious
choice about whether they want to view these figures). How-
ever, it seems that there is a great need for information on
survival among the visitors.
Referrers and Search Engines
Approximately half of the visitors arrive at www.long-
kanker.info via search engines or links found at another site.
The total number visitors in 2004 was 108,746 of which
45,956 came through search engines such as Google and the
Dutch search engine Ilse; 6894 arrived through links on other
Web sites. The effect of the November as lung cancer month
can also be seen. For instance, in November 2004, 656
visitors came from a Web site for general practitioners on
which a news item was placed covering the lung cancer Web
site.
Visitor Satisfaction Poll
The first poll obtained 650 respondents and the second
382. As the results were remarkably consistent, the data from
both polls were pooled. The results give an impression of the
type of visitors visiting the Web site (Table 2). Eight percent
of visitors are patients. Cautiously extrapolated to the average
number of visitors, this means an annual number of 800
patients per month. (The prevalence of lung cancer in The
Netherlands is approximately 12,500.) Worth noticing is the
high number of caregivers among the visitors, i.e., 57% of
respondents. The category other is also relatively large. Most
likely this category comprises students and people fearing
that they have lung cancer.
Eight-nine percent of the visitors said they found what
they were looking for (Table 3). The satisfaction is highest
among nurses (95%) and caregivers (91%) and lowest among
physicians (85%) and patients (83%). What people indicate to
have missed on the Web site varied widely from a desire for
more pictures to more information on recovery after surgery.
DISCUSSION
Number of Visitors
Two years of experience with this lung cancer Web site
clearly shows that there is a large need for additional infor-
mation among patients and caregivers. As the language of the
Web site is Dutch, visitors of the Web site are likely to be
inhabitants of areas where Dutch is the common language
(The Netherlands and Flanders, Belgium) with a population
of approximately 20 million. For these people, there is no
language barrier. Eight thousand to 18,000 visitors per month
give an indication of how great the need is.
The Netherlands offers in general high-quality health
care facilities and adequately educated physicians. Despite
TABLE 1. Top 10 Visited Pages, November 2005
No. of Visitors
to This page Description Page Content URL
1 12,568 Overview of all questions “ask the doctor” www.longkanker.info/faq/alles.asp
2 10,616 Homepage www.longkanker.info/index.asp
3 10,258 All forum messages www.longkanker.info/forum/toast.asp
4 6099 Opening page “ask the doctor” www.longkanker.info/faq/overzicht.asp
5 3072 Information on NSCLC www.longkanker.info/longkanker/nietkleincellig.asp
6 2224 Survival figures of all forms of lung cancer www.longkanker.info/longkanker/overleving.asp
7 2161 Information on early detection of symptoms www.longkanker.info/voorkomen/reageren.asp
8 2054 Information on mesothelioma www.longkanker.info/longkanker/mesothelioom.asp
9 1728 Information on SCLC www.longkanker.info/longkanker/kleincellig.asp
10 1688 pdf of folder on early detection of symptoms www.longkanker.info/pdf/LIC_symptoom.pdf
NSCLC, non-small cell lung cancer; SCLC, small-cell lung cancer.
TABLE 2. Type of Visitors to the Web Site
Type of Visitor
% of
Responders
Extrapolated to an
Average of 10,000
Visitors/mo
Patients (n  84) 8 800
Caregivers (n  590) 57 5700
Physicians (n  20) 2 200
Nurses (n  77) 8 800
Other (n  262) 25 2500
Total (n  1033) 100 10,000
TABLE 3. Type of Visitors and Satisfaction with Information
Type of Visitor Found Not Found % Found
Patients (n  84) 70 14 83
Caregivers (n  590) 538 52 91
Physicians (n  20) 17 3 85
Nurses (n  77) 73 4 95
Other (n  262) 224 38 86
Total (n  1033) 922 (89%) 111 (11%) 89
Journal of Thoracic Oncology • Volume 2, Number 9, September 2007 Lung Cancer Web Site Users
Copyright © 2007 by the International Association for the Study of Lung Cancer 815
this, much additional information seems to be needed than
what is offered during normal consultations with the doctor.
Lung cancer patients and their relatives in The Netherlands
are not unique in the way they search the Internet for
additional information.
In the U.S. Health Styles Survey, 35% of survey par-
ticipants reported using the Internet in search of health-
related information. The Web sites visited most often were
health information portals, government agencies, and non-
profit organizations. The reasons reported for accessing the
Internet in this study are that the health information is clear
and easy to find and use.12
Individuals looking for information on the Internet are
significantly more likely to be younger, to have higher in-
comes, and to be more educated than people who use other
sources of information. Considering that recent studies have
shown that older adults are the fastest growing group of
Internet users,13 it may well be that in the future, the age gap
between offline and online searchers will decrease.14 This
may be specifically true for health information seekers be-
cause individuals between the ages of 40 and 59 are found to
be most likely to look for health information on the Web.15
The number of visitors to Web sites such as the one described
here is therefore likely to increase with more and more
patients and their caregivers having access to the Internet and
looking for health information. From an unpublished pilot
study with extensive interviews of 30 Web site visitors, our
impression that today’s lung cancer patients often fear seeing
what is written about their disease and therefore ask relatives
and caregivers to get the information was confirmed (manu-
script in preparation).
Satisfaction with the Internet as a
Source of Information
Although the way the Internet poll was done might
result in a biased population completing the questionnaire, we
think that the comparable results from both polls, the way in
which these were done, together with the outcome, have
prevented this as much as possible.
Based on the results of the two polls placed on the Web
site, one may conclude that this disease-specific site supplies
the large majority of visitors (89%) with the information they
are looking for. Probably the strong involvement of both
physicians and patients generates reliable and comprehensi-
ble information. Access to reliable disease information on the
Internet has been associated with reduced anxiety,2 increased
feelings of self-efficacy, and decreases in the use of ambula-
tory care.16 Almost half (48%) of health information seekers
report that the Internet helps them to take better care of
themselves.17 Two thirds (67%) of adults say that the Internet
has helped them to better understand “health issues.”18,19
Internet users are very satisfied with the information
that they find on the Internet. Compared with information
from other nonphysician information sources, breast cancer
patients were reported to be most satisfied with the informa-
tion they found on the Internet (89%). These patients were
considerably less satisfied with information from television
(46%), newspapers (52%), magazines (58%), and radio (60%).
Of these patients, 92% felt that acquiring information
through the Internet empowered them to make decisions
about their health, and 91% said it helped them to talk to their
physician, ask him or her questions, and arrive at a “partner-
ship” with their physician.20 Why patients are more dissatis-
fied than caregivers is unclear; a possible reason might be the
unpleasant confrontation with the poor outcome of lung
cancer in general. In-depth interviews with a number of
patients and caregivers confirm the fear of being informed of
the bad prognosis for many patients, with no prospects of cure
or long-term stabilization (manuscript in preparation).
Although the information on the Web site is based on
Dutch guidelines, the aim of the Web site is not to overtake
the role of the patients’ physician. For controversial issues
and changes in standards of treatment, e.g., treatment of
locally advanced disease, the patient needs to discuss this
specifically with his or her physician.
Worries
Despite these positive feelings about the Internet, some
breast cancer users also felt that the amount of information
could be overwhelming (31%), that the Internet made them
aware of conflicting medical information (76%), and that the
information on the Web confused them as to the right course
of treatment (27%).20 Eighty-one percent of people found it
easy to find information that they rated to be of high quality;
72%, however, was very or somewhat concerned about the
quality of Internet information. Thirty-five percent of search-
ers feel they are excellent or very good at appraising whether
Internet information is of high quality. Therefore, it seems
valuable for patients and caregivers to be able to provide
them with the address of one or more Web sites that provide
high-quality information. Half of our visitors arrive at the
Web site through search engines and links from other Web
sites. That means that the other half arrives by directly typing
in the Web site address. That indicates that people already
know the address, either from previous visits or by referrals
from other people. The Web site is very often referred to by
physicians and nurses. This gives patients peace of mind
about the quality of information, and it gives physicians
peace of mind about the other sources of information his or
her patients use.
Caregivers
Although it is impossible to verify whether the type
of visitors, as indicated by the visitor, is correct, we think
that the random order in which visitors were chosen to
complete the poll and the comparable results of the two
successive polls make it likely that the potential bias is
small. We found that more than half (57%) of our visitors
are caregivers of patients, compared with 8% of visitors
being patients. Caregivers seem to have different types of
motivation when looking for information: getting the in-
formation for themselves, providing the patient with infor-
mation, and preparing for doctor’s visits or trying to make
sense of what the doctor has said. These findings concur
with other findings in the literature. Based on a meta-
analysis of 24 published surveys Eysenbach2 estimates that
in the developed world, approximately 39% of persons
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with cancer are using the Internet. 15%21 to 20% of cancer
patients are indirect users, i.e., they use the Internet
through caregivers. These patients ask caregivers (such as
partners, children, friends) to find the information for them
instead of searching themselves. Many indirect users be-
come direct users over time.22 Basch et al.23 report that
60% of cancer patients’ caregivers use the Internet.
What the Doctors Think
Most physicians see the accessibility of health infor-
mation through the Internet as a positive development that
increases the level of understanding information,24 –26 but
an important minority (9% in one study) thought that it
has, in fact, worsened the patient–physician relationship
because patients challenge their physicians’ authority, pa-
tient requests are not always appropriate for their health,
and patients take up their time with information they bring
to consultations.27
Murray et al.26 found that of the 3209 respondents in
their study, most people (71%) who took information to the
physician do so because they want his or her opinion rather
than a specific intervention. The effect of bringing in the
information was usually positive as long as the physician had
sufficient communication skills and did not appear chal-
lenged. Patients perceived that the physicians reacted posi-
tively in 67% of cases, neutrally in 27%, and negatively in
only 7%. However, 15% of respondents reported that their
physician had “acted challenged” when they brought the
information in.
Of patients who took the information in to the consul-
tation with their physician, 71% said they did so because they
wanted their physician’s opinion about the information, not
because they wanted a specific intervention such as a test or
a referral. The data in this study do not support concerns that
health information on the Internet currently results in many
requests for inappropriate care. Moreover, most patients ap-
parently accepted physician judgments that requested inter-
ventions were not appropriate.26
There has been concern that patients may start using the
Internet as a diagnostic tool, delaying or forgoing medical
intervention.16 The evidence suggests, however, that the In-
ternet can actually encourage people to seek help from a
health care professional28 or, at the very least, has no effect
on health care use.18
It appears that many patients are arming themselves
with information from multiple sources including both health
care providers and the Internet. Indeed, 78% of people who
used the Internet for health information reported feeling
better about information that they had received from their
health care provider because of what they found online.19
The reason for the degree of dissatisfaction among the
small number of physicians in the polls is unclear; the Web
site was not started as important source of information for
physicians as they often seek other information than patients
and have, in general, access to in-depth information from
many other sources. A potential improvement is adding to the
Web site a link to the Web site of the Dutch pulmonologists
with information on treatment trials for lung cancer patients.
CONCLUSION
The goal of the Web site www.longkanker.info has
been to provide a dependable source of information to
people with lung cancer and their caregivers. Although the
percentage of patients among the visitors is relatively
small, extrapolating this into numbers indicates that a
substantial number of the patients has visited the Web site.
Furthermore, the use of the Web site by relatives makes
that a large number of lung cancer patients has now direct
or indirect access to this information and we think that our
goal has been reached.
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